Using a discriminant analysis technique to take into account the inter-relationships between the factors, it was found that tumour grade was the most important prognostic factor followed, in order of importance, by tumour stage, renal insufficiency, size of the tumour and lymph node involvement. Moreover, a simplified score for prognosis was determined: X= 10 grade (1 to 3) + 5 stage (1 to 4) + 6 renal insufficiency (Y/N) +1 diameter of the tumour (cm) + 4 lymph node involvement (Y/N). The larger the score, the poorer the prognosis.
Bladder cancer occurs with high frequency in some parts of Africa and the Middle East. Egypt has very likely the highest frequency in the Middle East. Moreover, in Egypt, this type of cancer represents roughly 20% of the total cancer incidence. It is the most frequent cancer in males and the second most common neoplasm (after breast cancer) in females (Ibrahim, 1981) .
Because of the similarity in geographic distribution of bladder cancer and endemic schistosomiasis, a causal relationship was long suspected and subsequently established between the two diseases. This association defines a distinct clinicopathologic entity of bladder cancer quite different from that experienced in the Western world (El-Sebai, 1981) .
The tumour is found mostly in relatively young age groups.
-The patients usually present in an advanced stage of the disease with symptoms of cystitis. It is commonly a well differentiated squamous carcinoma with a limited tendency to lymphatic and blood stream spread. The trigone is rarely affected. The more common treatment is radical cystectomy with urinary diversion (El-Sebai, 1981 (El-Sebai, 1983) .
Recurrence after surgery occurs locally in the pelvis and 90.6% of the recurrences occur during the first postoperative year (El-Bolkainy & Chu, 1981 The aim of the study was first to determine in the case of bilharzial bladder cancer the prognostic value of factors that have been previously demonstrated as prognostic factors in bladder cancer. Second, to assess a discriminant function with a minimum number of variables that would efficiently predict a good prognosis for one year at least after radical cystectomy.
Materials and methods
Data were collected from subjects aged more than 20 years with bladder cancer associated with schistosomiasis (as evidenced by urine detection of ova of schistosoma haematobium or history), who underwent radical cystectomy in the period January 1977 to December 1983 at the National Cancer Institute (NCI) of Cairo and had a complete follow up for at least one year after surgery. The total number of bladder cancer cases in this period at NCI of Cairo was 4,163. Radical cystectomy with urinary diversion was performed for 1,773 patients. Subjects with incomplete follow up and those with one or more of the variables not registered were excluded from the study. Among the approved subjects we selected at random two groups of equal size of good (GPG) and bad (BPG) prognosis. Good prognosis was defined as survival of one year or more after surgery without evidence of local recurrence or metastasis.
The size of each group was 155, based on a priori estimation of the minimum sample size necessary to demonstrate a difference between groups as little as 0.4 standard deviation.
For each patient, 13 factors were studied viz.: sex, age, pathological stage of the tumour (TI, T2, T3, T4) (UICC, 1979) , size (expressed as the largest diameter in cm), location in the bladder (vault, anterior, posterior, lateral, trigone) , multiplicity, histological diagnosis (squamous, transitional, adenocarcinoma), grade (GI, G2, G3) (UICC, 1979) as well as presence of ova of schistoma haematobium in the specimen, regional lymph node involvement, distant metastasis in other organs at time of diagnosis, renal insufficiency and type of urinary diversion (rectal bladder, ileal conduit, ileo-caecal bladder, ureterocutaneous) (El-Sebai, 1981 ). All patients were followed up for at least one year.
The two groups were compared for the factors studied first by univariate analysis: the chi-square test for qualitative factors (Schwartz, 1980) , the t-test for comparison of means for quantitative factors (Schwartz, 1980) , and the Ridit test for comparison between two groups for ordered qualitative factors (Fleiss, 1981) . All tests are two-tailed and the threshold of significance is fixed at the 5% level.
As a second step, discriminant analysis (Lachenbruch, 1975) was used to calculate a discriminant function which helps to allocate any patient to one of the two prognostic groups. This function has been based upon K variables: x1, X2, X3, ... Xk, which were proved by univariate analysis to be significantly different between the two prognostic groups.
Finally, a stepwise approach was used in order to sequentially identify the factors that have a maximum discriminating power between the two groups.
Results

Univariate analysis
The results of univariate analysis for the 13 factors are summarized in Tables I and II . Nine factors proved to be prognostic. These were:
1.Age: GPG subjects were on average younger than BGP subjects (P<0.01). 3. Tumour grade: The two groups differed in terms of grade; GI was more frequent in the GPG than in the BPG (76% in GPG versus 20% in BPG), (P<0.001).
4. Tumour size: The mean diameter of the tumour of GPG subjects was smaller than that of the tumour of BPG subjects (P<0.001).
5. Tumour location: The site of the tumour was related to the prognosis (P=0.02). In particular the lateral and vault location were more frequent in GPG than in BPG.
6. Regional lymph node involvement was more frequent in BPG than GPG (P<0.01).
7. Metastasis was less frequent in GPG than in BPG (P<0.01).
8. Techniques of urinary diversion were different in the two groups (P <0.05). GPG patients were more likely to have undergone a diversion through the ileal conduit and less likely to have had a ureterocutaneous diversion than BPG patients.
9. Renal insufficiency was less frequent in GPG than in BPG (P<0.01). Four factors were found not to be prognostic viz.: sex, multiplicity of the tumour, histopathology of the tumour and presence of ova of schistosoma haematobium in the specimen (Table II) .
Multivariate analysis
In the first step of the multivariate analysis all the factors which proved to be of prognostic value from the univariate analysis were taken into account. For that purpose, the qualitative variables 'location of the tumour' and 'urinary diversion' were split into exclusive dichotomous variables (Table III) . To further assess the relative prognostic value of each of the variables, successive discriminant analysis was performed in order to highlight the best discrimination, taking the Mahalanobis distance as a criterion.
The stepwise approach highlighted five preeminent prognostic factors, ranked as follows: grade, stage, renal insufficiency, diameter of the tumour and lymph node involvement (as in Table IV ). The remaining four factors (age, metastasis, location of the tumour and urinary diversion) did not significantly increase the power of the discriminating function. Discriminant analysis obtained with the 9 prognostic factors (see Table I ). For dichotomous variables (Y/N) YES is coded as 1 and NO as 0. Other qualitative variables are split into exclusive dichotomous variables. For example, subjects with trigone location are those who are coded NO (0) for the four other locations, or subjects with rectal bladder as urinary diversion are those who are coded NO (0) for the three other types of diversion. The column b refers to the coefficients of the discriminant function. The column t gives the value of the test of comparison of the coefficient b to zero. The column P gives the level of significance by t-test. The results of the final discriminant analysis with this last set of five factors are shown in Table IV. A linear simplified discriminating score was determined as: X= 10 grade (1 to 3)+ 5 stage (1 to 4)+ 6 renal insufficiency .(Y/N) +1 diameter of the tumour (cm)+4 lymph node involvement (Y/N) The larger the score X, the greater was the probability of a bad prognosis for the patient.
Among all possible cut-off points, we have evaluated the midpoint (39) between the good prognosis mean score (33) and the bad prognosis mean score (44).
Therefore, assuming that patients with a score _<39 are classified as the good prognosis group and >39 as the bad prognosis group, we obtained the contingency table 'actual versus predicted status' (Table V) . From this table it may be seen that (126+ 120)/310=79.4% would be correctly classified according to our model and assumption.
Discussion
The main aim of the present study was the evaluation of the prognostic value of 13 variables measured at the time of radical cystectomy of bilharzial bladder cancer subjects. Most prognostic studies of bladder cancer have dealt with survival (Osborn et al., 1982; England et al., 1981; Kishi et al., 1981; Cifuentes Delatte et al., 1982 ) and a minority with recurrence or metastasis (Dalesio et al., 1983; Pocock et al., 1982) . Moreover these prognostic studies have generally been concerned with 'Western' bladder cancer (Osborn et al., 1982; Dalesio et al., 1983; Pocock et al., 1982) while few studies have dealt with bilharzial bladder cancer (Ghoneim et al., 1972 (Ghoneim et al., ,1976 (Ghoneim et al., ,1979 Sherif and Ibrahim, 1983 England et al., 1981; Ghoneim et al., 1972 Ghoneim et al., ,1976 Smith & Whitmore, 1981; Varkarakis et al., 1975; Ballanger & Ballanger, 1982) . Our study did not prove the prognostic value of multiplicity or histopathology of the tumour; some authors concur with this conclusion while others dissent (Ghoneim et al., 1979; Kishi et al., 1981) . Presence of ova of schistosoma haematobium in the tumour did not appear to be prognostic and this confirms the previous work of the present authors (Sherif & Ibrahim, 1983 Prediction of outcome by utilizing our model is a point of considerable clinical importance. Assignment to the bad prognosis group should alert treating surgeons to the need for more frequent follow-up of their patients and for continuity of management.
